Administration of diethylstilbestrol, an estrogen analogue, to immature female quails causes an increase of extractable DNA-dependent DNA polymerase activities from the oviduct. At least two forms of polymerases have been determined, a high molecular weight polymerase (210,000 daltons) and a low molecular weight polymerase (34,000 daltons) calculated from column chromatography Sephadex G-200. During the primary hormone stimulation the amount of extractable enzyme reaches a maximum on the fifth day after daily injections of the hormone. In the period of withdrawal the activities decrease and reach values similar to those determined in the unstimulated oviducts. During secondary stimulation the polymerase activities increase again the first day,* subsequently the values decrease drastically.
INTRODUCTION
The DNA-dependent DNA polymerases are believed to be involved in the DNA synthesizing system (1, 2) . In several eukaryotic systems a heterogenous group of high molecular weight DNA-dependent DNA polymerases -called polymerase a in mammalians (2,3) -is found, which reside primarily in the cytoplasm ( 2 , 4 -6 ) , but may also be located in the nucleus (7) (8) (9) (10) (11) . This type of polymerase appears to be correlated with the proliferative state of eukaryotic cells (2, 4, (12) (13) (14) / the biological role of this type remains unknown in detail (2) . The low molecular weight DNA-dependent DNA polymerase -called polymerase 13 in mammalians (2,3) -has been identified in the nucleus (6, 9, 11, 15) as well as in the cytoplasm (2, 5, 14, 16) . Its biological function is not clear,* the amount of this polymerase activity accounts for less than 10% of the total DNA-dependent DNA polymerase activity in rapidly growing mammalian cells and remains fairly constant with the state of resting or proliferating tissue (4, 12, 14) . Some models exist to study proliferating tissue (2) . In our studies we use the oviduct of immature female quails which can be stimulated by diethyl-stilbestrol (DES), an analogue of estrogen (17) . When DES is applied to immature female chickens, a dramatic hypertrophy of the oviduct occurs (18, 19) . Concomitant histological observations show morphological changes of the undifferentiated fibroblastlike cells towards an epitheloid type, which synthesizes ovalbumin and other proteins (19) (20) (21) (22) . 
METHODS
Animals. Immature female Japanese quails (Coturnix japonica) with an average weight of about 100 g at an age of 20 days were obtained from J . Bb'kamp, SchloB Holte, Germany, and were fed ad libitum. The quails were classified into eight groups according to DES treatment ( Table 1 ). The treated quails received intramuscularly a daily dose of 5 mg DES dissolved in 0.2 ml sesame oil (24) . DES was applicated until 5 days (primary stimulation) followed by a period of 17 days, when DES was withdrawn. Subsequently the quails were stimulated again for 5 days (secondary stimulation).
The last hormone injection was given 15 hours prior to decapitation. nucleoside triphosphates , 0.01 mM H-dCTP (specific activity 27 Ci/mmole) and 100 jjg DNA/ml. Three different templates were used : native DNA dissolved in 0.9% NaCI, heat-denatured DNA in distilled water (28) , and activated DNA according to Schlabach et a l . (29) . The reaction mixture was incubated at 3/ C for 30 min* the reaction was stopped by chilling. 30 ul of each sample were put onto a filter paper disc Whatman No 1 and acid insoluble radioactivity was determined as described by Bollum (28).
Miscellaneous methods. The protein content was determined according to Lowry et a l .
(30), and that of DNA according to the procedure of Kissane and Rabbins (31).
The mol. wt. of DNA-dependent DNA polymerase has been determined by gel chromatography according to Determann (32) , using the equation log mol.wt. =6.698-0.987
(v e /v o ).
RESULTS
DNA and protein content in the wet weight of oviduct. As shown in Table 1 was to determine the total extractable enzyme activities in oviducts of quails, which had been treated for different periods with estrogen. As reported elsewhere, extensive purification of the DNA polymerase frequently leads to a loss of activity (2) . Therefore the DNA polymerases were purified only by ammonium sulfate precipitation and by gel filtration. By this procedure we isolated from an initial homogenate, containing 1 mg DNA, a DNA polymerase a resp. a DNA polymerase B preparation, capable to incorporate 126 resp. 23 nmoles of H-dCTP into acid-insoluble material/ 30 min (preparation from oviducts of day 5 at primary stimulation). again, but the dramatic increase is followed by a rapid loss.
Using the enzyme from oviduct we c ould confirm the observation (2) that the DNAdependent DNA polymerases prefer activated DNA over heat-denatured or native DNA (Figure 2 ).
DISCUSSION
The oviduct of immature birds, stimulated by estrogen hormones has been shown to be an appropriate model to study the influence of hormones on RNA-and protein synthesis in vivo (33) . From these experiments one can conclude, that a correlation between cell proliferation (DNA synthesis) and DNA-dependent DNA polymerase activity exists.
However it is remarkable that the two DNA polymerases, both the a-and the ftform, change their activities during estrogen induction in almost the same way.
Thus, using oviduct model from immature quails it does not seem to be possible to correlate the activity of one species of the two DNA polymerases with cellular DNA synthesis, as it was possible with mouse L cells (4) . To explain this discrepancy further experiments are necessary to decide whether the DNA polymerase a which can exist in forms of dimers, trimers and tetramers of a monomer of 54,000 molecular weight is a storage form of the DNA polymerase (3 as suggested by L.H. Lazarus and N. Kitron (15) or the two enzymes a and ft are different proteins with probable different functions (2) .
